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Yu. A. Khodak, V. V. K O Z ~ O V ,  I .  N .  Tomson 
ana L. V. Khoroshilov 

Prob1e:r.s 0;' t h e  orlgtn :tnd evolution of t h e  r e l i e f  and s t r u c t u r e  
O? -;he ;:Loon are  irLcre:i,singly z';tractii:z ';he ai;tenti.on of g e o l o g i s t s ,  
z:;iroficxrs7 and ~ e o ~ r a p i ~ c r s .  
s t r i ic - ture  of t h e  i?co.r side of the moon from g e o l o g i c a l  d e t a i l s  was 
t h a t  r d e  by tile Soviet  s c i e n t ' l s t  A. V. Iihabakov [l-31, who determined 
the  p r i f i c i p a l  f o r r a t t o n s  of t h e  lunar r e l i e €  i n  t h e  o rde r  of  t h e i r  
s.l?pear,znce. A r le ta i led "6eo;corphoiogical" s tudy  of t h e  r e l i e f  forms 
of -;:he near siue of t h e  moon has been rrade by  tile fher ica .n  g e o l o g i s t  
Spurr ['cj. 

of t:?e near  c$.cie ~ i '  
cf &lov [5-8], Benes [9-13], IIeder-mri [lit, 151 ,  Mason, EicLmm and 
Snociraker 96-19] , ;.'I;.y:moto [ 20, 211 
T;icDcn:.ld [ ;;I, Cairl,eron :i.nci 0' Keef'e [;1-(j, Coxpte [ 381 , Mohacsi [ 391, 
S c h l i c h t  [):GI an6 o the r  2nve:;tigstorc. 

r,..olse, the  w o r l i i  obtzined I t s  S i r s t  infor,cmtion concerning t h e  far s i d e  
of t h e  r:Ooi? [ 4 i y  4;2]. 

has  been 2ropost-d by Y;I. A. ~ ~ ~ d a h  [43j on t h e  'oasis of  a n  a n a l y s i s  of 

The f i r s t  a t t e n p t  t o  e l u c i d a t e  t h e  

-. 
v2L;. lons gcoio c aid zectonic  schemes of a number of r eg ions  

e Iliooi1 are  presented i n  t h e  nunerous guis l icat ions 

F i e l d e r  [ 22-31], %mer [ 32-35 ] , 

Tnanlis t o  ';he shotographs obtained i n  1959 from a Soviet  space 

A. t2ci;oili.c schc;xz of the EIOG~I a.s a whole -- near  and far s i d e s  -- 
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t h e  n a t c r c  n.nd d i s t r i b a t i o n  of t h e  lunar  rock formations ( r i n g  forma- 
t i o m ,  c r a t e r s ,  ranges and chains  of  r i n g  formations amd craters) ,  
xa?ia, r t l l s ,  and clei?ts. Tois scheme shows t h e  p r i n c i p a l  s t r u c t u r a l  
elements and t h e  deep f a u l t  zones t h a t  s e p a r a t e  them ( c f .  a r t i c l e  i n  
t h i s  :ssue). 

\ ken  mal1 h s  still t o  set  f o o t  on t h e  s u r f a c e  of  t h e  moon, t h e  s t r u c -  
i_ L.--.-a,l CIA 1 7  ~eoZraph ic -geo log ic"  approach is i nd i spensab le  t o  an understand- 
i r g  xi' t h e  n a t u r e  arid h i s t o r i c a l  developnent of t h e  i n t e r i o r ,  c r u s t ,  
and s u r f a c e  of t h e  moon and t h e  p o c e s s e s  of  i t s  formation and de-  
velopme:it as a p l a n e t a r y  body. 
t h e  g e o l o g i s t s ,  have proved incapable  not only of so lv ing ,  b u t  even of  
i'orrrrulating t h e  problem of  t h e  s tudy of t h e  s t r u c t u r a l  elements of  t h e  
moon. 
and a s t r o n o n i c a l  me-thods c o n s t i t u t e s  t h e  beginning of  a q u a l i t a t i v e l y  
new era i n  l u n a r  r e s e a r c h .  

t e r i z e d  by t h e  exclusive r e l i a n c e  o f  t h e  geographers and g e o l o g i s t s  
on t h e  r e s u l t s  of  as t ronomical  observat ions.  
g e o l o g i s t s  are  obliged t o  xse  very accurake photographs of  t h e  lunar 
s u r f a c e  of t h e  type f o u d  i.n +ihe Ku;.-,?er a t las  [44] and t h e  photographs 
and drawings of t h e  I%iill..ins a t las  [ l is; in orde r  xo s tudy  t h e  i n d i -  
v i d u a l  z r e a s  and regions of t h e  moon and obtaiG a conp le t e  p i c t u r e  of 
bo th  t h e  n e a r  and far s i d e s .  It is  e s s e n t i a l  t h a t  geo log i s , t s  should 
cnke  d i r e c t  visual o>serva-tions o f  t h e  1-mar surface through t e l e s c o p e s  
wi th  c o r r e c t i o n  of e x i s t i n g  photographs (imcluding t h o s e  made i n  t h e  
i n v i s i b l e  p a r t  of t h e  spectrum) by  means of  sketches ( t h e  " f i n e s t "  
p o s s i b l e  wi th in  t h e  limits of r e s o l u t i o n  of t h e  t e l e s c o p e s )  of t h e  
d e t a i l s  of t h e  l u n a r  re l ie f  forms and t h e  r e l a t i o n s h i p s  between them. 

and s t r u c t u r a l  geol.ogy of  t h e  moon, it i s  of t h e  utmost importance t o  
obtaTn the  most a c c u r a t e  p o s s i b l e  topographic maps (schemes of t h e  
r e l a t ive  h e i g h t s  of lunar r e l i e f )  of  t h e  i n d i v i d u a l  areas, maria, and 
r e g i o n s  r,nd of t h e  e n t i r e  v i s i b l e  surface of t h e  moon. 
geoimrph 0loil;i ca 1 and s t r u c t u r a l  -g eo1 ogi c i n t  erpreta-t i on and c o r r e c  t i on 
o f  t h e  corresponding d a t a  shou1.d be hmdled  by g e o l o g i s t s  and a s t rono-  
m e r s  c o l l a b o r a t i n g  i n  t h e  process  o f  making v i s u a l  obse rva t ions  and 
c m r q i l i 1 ~ ~  scheins-t-Lc topogmphfc maps. 

i n v e s t i " a t i o n s ,  b based on photographic i;iethods ( i n c l u d i n g  t h e  i n v i s i b l e  
,-.-, sLrt - 

2nd cratcrs,  both h r g e  and s m a l l ,  t h e  n a t u r e  of  t h e  c l e r t s ,  t h e  l o -  
tion:: and crn.teers o f  d i f f e r e n t  dimensions, form, 

It i s  qu i t e -obv ious  t h a t  a t  t h i s  s t a g e  of t h e  i n v e s t i g a t i o n ,  

The astronomers a lone ,  without a i d  from 

Tne p resen t  i n t e g r a t i o n  of  geographic-geologic (comparat ive)  

A t  p r e sen t ,  geographic-geologic s t u d i e s  of  t h e  moon are charac- 

I n  t h e  f irst  p l ace ,  

I n  o rde r  t o  c a r r y  out i n v e s t i g a t i o n s  of t h e  s t r u c t u r a l  geography 

The s t r u c t u r a l -  

C on s i d  erab 1 e i i f i ~  0-rt a nc e a t t a c h  e s t o d e t  a i 1 ed g eomorph ol og i ca  1 

of  t h e  spec t run ) ,  of t h e  n a t u r e  of t h e  i n d i v i d u a l  r i n g  formations 

re, i;teq?m.,s, and freshness, and t h e  r e l a t i o n s  be-tween clef ' ts  
aixi nartlicul.n.r types of ring fo rmt ion l :  and c r a t e r s ,  t h e  r e l a t i o n s  be- 

sf;'i-ies G;' Ch:3.ins, c h i n s ,  t ypes  o f  ririg f o r m t i o n s  and c r a t e r s ,  
I, tKj<:S : L Y , ~  ra:jsk of clet'ts ani1 between cleixs and 

e t c .  
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(wl th in  t h e  imria as wel l ) .  
~,:icsz geocoq2lological  d e t a i l s  rnust be c o n s t a n t l y  accompanied by  topo- 
grciphic c o r r e c t i o n .  

c a n t l y  ircproved by  t h e  structural-geomorphological and structural-  
geologic  iriterpreta’iion and c o r r e c t i o n  of data on t h e  p h y s i c a l  charac- 
t e r L s t i c s  of t h e  j-lliyar r,wYace and i n t e r i o r  -- t h e  albedo, color, 

cs-kroncifi:cal xixi o t n e r  d z t a  -- t h e s e  c h 3 , r a c t e r i s t i c s  be ing  t aken  bo th  
i i x i iv iduz i ly  and i n  groiijs. 1iViei-e groEps of c h a r a c t e r i s t i c s  are 
s-tudied, t h e  changes i n  t h e  r e l a t i o n s  between t h e n  m y  be i n v e s t i g a t e d  
for t h e  i n d i v i d u a l  areas FiiId r eg ions ,  t h e  maria, and t h e  vis ible  sur- 
f a c e  of t h e  moon as a vhole,  and with r e spec t  t o  t h e  n a t u r e  of t h e  
topogrcply, geomorphology and s t r u c t u r e ,  networks o f  c l e f t s ,  i n d i v i -  
G... - 
craters, e t c .  It i s  very i n t e r e s t i n g  t o  compare scherratic c h a r t s  of 
LLiese constan’is with topogiYiphic and s t ruc tu ra l -geo log ic  maps, for 
example, P e t C e n g i l l ’ s  xz.?kr topozraphic map of t h e  moon [ 461. 

The c o l l e c t i o n  and sys t ema t i za t ion  of  
L 1  

OUY w d e r s t a n a i n g  of t h e  su r face  of t h e  moon can b e  s i g n i f i -  

-ie,:iuera~- ” 7 CI-2. ,-?e polarir,3q-- L,L.,L.ion - properties, m g n e t i c ,  spectroscopic ,  r ad io -  

L.L rinri- 0 Torxistions 2nd cx:. tzrs,  series of r i n g  formetions and 

- 1- 

Siilce a t  presci?.t the  Geo.logists are  not i n  a p o s i t i o n  t o  make 

n i n e r a l o g i c a l  and pei;i~ogi~:r;pl:iC s t d i e s  ), it i s  necessary t o  use d a t a  
on t h e  p h y s i c a l  c h x r a c t e r i s t i c s  of t h e  moon f o r  t h e  purpose of a 
p r e l l m i n a r y  detemnination of t h e  natu-re and p r o p e r t i e s  of  t h e  rocks 
t h a t  I’om i t s  su r face  (zncl perhaps i n t e r i o r )  and of t h e i r  p o s s i b l e  
d i s t r i b u t i c n .  
gra.p’r,Ic” [I., ‘c7, 483, to2ogrzphic,  geomorphologic, and s t r u c t u r a l -  
geologic data with r e s p e c t  t o  iiiiiividual areas and r eg ions ,  m a r i a ,  and 
t h e  e n t i r e  v i s ib le  suri’ace, as w e l l  as with r e s p e c t  to i n d i v i d u a l  
cha ins  of ri i ig f o r m t i o n s  and c r a t e r s ,  s y s t e m  of clef’ts, t h e  i n -  
t e r i o r s  of r i n g  formations,  craters, cleIft zones, e tc .  ( and w i t h i n  
t h e  i n c i v i d m l  maria). 

( r i n g  f o r x x t i o n s  and craters), it w i l l  be necessary t o  undertake a 
dctai led s t r u c t a r z l - g e o l o g i c  invest i ,gat ion of  t h e  i n d i v i d u a l  l u n a r  
r i n g  formations o.nd craters by visxz.1 and o t h e r  methods of obse rva t ions  
ana cG?.pal-e them with analogous polygonal-ring s t r u c t u r e s  of t h e  o l d e r  
t e r r c s t r L a 1 -  rocks .  The chief  t a s k s  i n  r e l a t i o n  t o  t h e  moon are as 
POllows: t h e  s tudy of t h e  n a t u r e  and shape of  t h e  i n d i v i d u a l  r i n g  
fOriSition:; and c r a t e r s  and t h e i r  r e l a t i o n s h i p  t o  clef’ts or systems of 

‘Ls, t,lie r1n.Lur-e and t h e  foxns of chains of r i n g  formations and 
craters, t h e  o r i e n t a t i o n  of t h e i r  long a x e d -  a long chains ,  c l e f t s  or 

d i r e c t  s---,-’- L I * u i t s  oi’ t n e  coxposi t ion of t h e  l u n a r  rocks ( p a r t i c u l a r l y  

It woulci be a useful thing t o  c o r r e l a t e  t h e s e  “pe t ro -  
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In order t o  c l a r i f y  t h e  o r i g i n  of t h e  polygonal-ring s t r u c t u r e s  

*-Here rnencion ~ h o u l d  be  m d e  of t h e  work of M. M. Shemyakin 
[I!-g] and Kelder  and Jordan [ 3 0 ] .  



L~,rs::,2T*s ,-. . c,: c:: i."ts - , r5.?.3.z, irLour:ain m.:ig=c?s, e t c .  (- including wi th in  t h e  

:~ . t l ons  and c r a t e r s ,  t h e  s t r u c t u r a l  and o t h e r  r e l a t i o n s  among 
:.-); $ , ; c IC-~GLcy ,  ,. ~. /. 07 tl:e pGiggonal-rlng na tu re  of t h e  s t r u c t u r e  o f  

n.t :om n.nd c r z t e r s  and ind iv idua l  p a r a l l e l  or 
of r i n g  forinations rnd c r a t e r s ,  t h e  d i f f e r e n t  

; ' ~ s s  r;nd ;;ix,gec of s q e i T o s i t i o n ,  t h e  nelgh'uorhoods of i nd iv idua l  
i G i i Z  and c:-ri.tcrs ?,oth rinsiLie anJ outs ide  chains;  c l a r i f i -  
c i~l.t,-ticjns bi.twwcen t h e  p l y > p x d - r i n g  s t r u c t u r e s  of t h e  

i ~ i i s  a i i i  c:;..ters tiiat apparer;tly t a k e  t h e  form of unique 
lyEocai-i-i11t 33,sse:: tila2~ h;ive subsided between f a u l t s  ) and 
ai26 other data (petrograpi l ic ,  pi iysical ,  e t c  . ). 
01;s r e k i t i n g  t o  the polygonal-ring s t r u c t u r e s  of t h e  moon 

w i l l  ig-ren.ti.y ac:; ist  our  umuerstanding of' analogous anc ien t  t e r r e s t r i a l  
j: ti-uczurzs x;.sked i n  t h e  c o x s e  of geologica l  h i s t o r y .  

--. L i y, 'G s 

'i LcgcLsii t h e  priiicipa.1- s ' i r u c t ~ . ~ r a l  elements of t h e  "cont inei?tal"  
~ s s i i ' s ,  t h e  zones o l  inzrline depressiocs, t h e  l a r g e r  i nd iv idua l  f e a t u r e s  

2s m 6  dc2i-essions and t h e  deep breaks t h a t  s epa ra t e  
bhm,, 'cae o ~ ; e r  op cieposition and superpos i t ion  from anc ien t  t i n e s  t o  
b.le ? resen t  day, t h e  lo .ws  of developxent of  t h e  ind iv idua l  reg ions ,  
r ~ d  t h e  genera l  Inws of deve1op:aeni; of t h e  lunar c r u s t  and t h e  moon 
as a pla.nei;a.ry body. 

??le material 

(j.- 11 2Lz o a s i s  of - i ; h ~  a r e a s  of i n v e s t i g a t i o n  l i s t e d  above, sc ien-  -1- 

Ri'e now xa.!.;ing gcol.ogLc and hic- tor ico-geologic  ana lyses  t o  d i s -  

. -. J. 

L' 

The Soviet  l l t e r a t i x e  co:itaLns d e s c r i p t i o n s  o f  two zittempts t o  
k e  s t ruc tura l -Zeologic  and h is tor ico-geologic  ana lyses  of t h e  moon: 

ov L1-31, i n  r e l a t i o n  t o  t h e  near  s i d e ,  and t h a t  
of Y-2. A. E1odnk [ 1 ,  i n  r e l z t i o n  t o  both s i d e s  of t h e  moon. Both 
-t]- A ~ . J e  D r- 

block s t r u c t i l r e  of t h e  moon, tiie polygonal i ty  of i t s  l a r g e r  "continen- 
' ca l f '  ai16 "marine" stmcti:i-al elements. Tlie polygonal i ty  of t h e  con- 
'~oclrs of t h e  liinar x x i a k s  been noted by V. G .  Fesenliov [ S O ]  and a 

e r  of o the r  astrozoxers. Yu. A .  Khodak emyhasizes t h e  important 
p a r t  played i n  t h e  geologic  development of t h e  moon and t h e  formation 
of i t s  c r x s t  by  the  syscems of deep f a u l t  zones, reg ions  of cons ider -  
a'hlc- t e c t o n r c  a c t i v i t y ,  along which t h e  most i n t ense  formation of 
TolyZonal-ring s t r u c t u r e s ,  t h c  d i f f e r e n t i a l  upheaving and subs id ing  of 
b locks  of m r i o u s  shapes and s i z e s ,  t h e  f o r r a t i o n  of grabens and h o r s t s ,  
c l e i t s ,  r i l l s ,  etc., took p l a c e .  

The block s t r u c t m e  of t h e  lunar c r u s t ,  which, apart from on 
e a r t h  [ 511, -is also lomd on Mars [ 521, i s  f u r t h e r  evidence of t h e  
::i:ncrai l a w  of' dcveloprrLent of t h e  so l id  c r u s t  of t h e  piar ie ts  of t h e  
' i ? i ~ c s t r i n . l  g r o q .  
c-cust with  2';s aij;mcirnce ol polygonel-ring fo rna t ions  w i l l  prove of 
0 r?rezt v i n e  u, i n  ' G L - ~ ~  i n t e r p e t a t i o n  of a nunber of laws of  t h e  e a r t h ' s  
c r u s t ,  p a r t i c d a r l y  of i t s  lower (more  a n c i e n t )  p a r t  and t h e  water- 
f i l l e d  ocesnic ic  and imr ine  b a s i n s ,  which t o  a l a r g e  ex ten t  are inacces-  

L n v e s t I . g a . t o x  i n c l i n e  .haward a coimon conclusion concerning t h e  

The study of t h e  bl.ock s t r u c t u r e  of  t h e  lmar 
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5 



. 

Received: 9 Kay 1963. 



7 

40. 

4i. 

42. 

4.4 . 
45. 
k6.  
47. 

11.3. 
49. 

50. 

G .  ?ielder .  S::y m d  Telesco?e, T?o. 19, 334, 1960. 
- - -  . ; - Iont i i iy  Eo-Lices Roy iistroil.  SOC., 123, NO. 1, 

- - -  . 
- - -  ?!.~net. z1-d Ssmce Sei. , 8, No. 1, 1961. 
- - -  . Observatory, 81, N O .  923, 14.0, 1961. 

15, 1551. 
Pianet. znd Snace Sei., 5, Eo. 4, 286, 1961. 

- - -  j, n - -  ,>rii. - Astron. iksoc .  56, No. 341, 1957. 
- _  1 - - -  1,z-c iu-e , 133, ?$io. 4812, ,258, 1962. 

C-. zie;iler, r' 1'. - - *  :%:lai?g. 

c;. T i e i d e r ,  . i . r . - -  . ,urne.r. ??Lanet and Space s c i . ,  No. 9, 1962. 
O'Licermtorjr 82, NO. 926, 8, 1962. 

Z. PieLei-, C .  J'criian. 

3. karner. 

P.~ai?c'i. and Space Se i . ,  NO. 9, 1962. 

Pubis. iWmm. S o c . ,  Pzci f . ,  73, No. 434, 349, 1961. 
- - -  . J. nrit. 1lsi;roil. ASSOC., 71, NO. 8, 388, 1961. 
- - -  . J. 3z-i.i;. As-'iron. Assoc., 71, No. 8, 104, 1961. 
- - -  . Pime-t x i <  S;ace S c i . ,  5, XO. 4, 283, 1961. 

><C>Oi .Zld  , G. ?l.zneJi mil EQmc Sc i .  , 2, So. 4, 249, 1960. 
C&T:,erofl, \*I., O'I{cc;"e , J. 
Xahacsi,  E. 

Sc:YLicht, 0. 

A t l a s  Cbratnoy s-ioron:y L-my (,"ilil.as of t h e  Er Side of t h e  Moon). 
iicadc:;:y 0: Sc: iences USSR Press, 1960. 

Lipskiy,  Yu. E. ii? the  c o l l e c t i o n  "Iskusstvenny-ye s p u t n i k i  

A s t r o r , .  S . ,  66, Eo. 7, 280, 1961. 
Co:;q"., ,D. U--.>--i'- L c - i - . ~ < . G  43, >io. 24-8, 139, 1958. 

;.:s.,y,r:*i- tud. d a d .  Ka-l;. 6 s .  f i z .  t u d .  o s z t .  kzlz. , 
io, IW. 4, k a ,  1360. 

1963. 
ZyL?.l. Ccol. Soc. h e r i c a ,  71, No. 12, p t .  2, 2111, 

Zen:-: 1 1  Avo. 7,' 3, Acadeny of Sciences USSR Press, 
9. 3, 1951. 

K!c&lz, Yu. A.  Pcl>er read at the Fourth Conference on Problems 

Paotographic L;~na;- -&tias. Ztiited by G. ICuiper. The Unive r s i ty  
of bktrogeolozy, Leninzrei! , p . 40, 1962. 
of Ciiicago, 1960. 

T T '  ill i ikim,  11. ~ o o n  hkps. ' ine ;siacxillan Company, 1969. 
?e-LLeiigi.11, G .  
Sharonov, V. Astron. zh. (Astron. J o u r n a l ) ,  31, No. 5, 442, 

:%;ma, C .  Kiries X a g . ,  52, EO. 1, 26, 1362. 
Shcmyzkin, M. X. 

nor-ical  2nd Geodetic Sociecy) ,  No. 30 (57), 33, 1962. 
Fesenkov, V. G .  in the c o l l e c t i o n  "Probleny e v o l y u t s i i  Zemli i 

g l ~ i ~ c ' i "  ( P Y G b l e X S  Of the Evolut ion of &rth and t h e  
P ianc '~s ) ,  Eo. 5, AcadeEy of  Sciences Kazakh SSSR 
Press, p.  19, 1951. 

goi"i?yXh poi-od I '  (Tis S- t ruc ture  of t h e  I%rth ' s Crust  and 
the ijef~l;?lr~ti~:i of Rocks). 
Press, p. 67, 1960. 

?roc .  I. R. E., 48 ( 5 ) ,  933, 1960. 

19$. 

Ijyulle'Len' . VAG0 (3ul le tLn All-Union Astro- 

Peyve, A. V. i n  the  c o l l e c t i o n  "Struktura  zemnoy kory i de fo rma t s i i  

Acadeny of Sciences USSR 



55. 

56. 

57. 

58. 

T ; < y ~ - ~ ~ ~ - ~ e l ' ~ ,  C .  X. 

~ . v i n ,  ->- 2. Y-J. 
Levin, a. Yii.. & 4Usko1, Ye. L. 

LX. Vses. p;.;eo@r. 0-va ( B u l l e t i n  of the A l l -  _ _  u:iion Ccogrxph-ic Socl.e-Ly) V o l .  91, No. 272, 1959. 
&-d:dGerA! v~G.2, 90. 30 (37)) 6, 1962. 

Xos:nogmii" j?roblen;s of Cosmogony), vol. 8, 
Acriiei:1;[ OY Sciences GsSii Press, p. 109, 1962. 

i n  t h e  c o l l e c t i o n  "Voprosy 

i k t t e r i ' e l ' d ,  G. 3. 

Stows, ;.I. V. L LJsenko, D. IS. Izv. AN SSSR, ser. geol. No. 11, 

S-toms, X. V. 

C ~ Z L ~ Z  FJeil-.Ju. 

Lilr Zernli i yeso prois l~ozi ic ien iye  (The Face 
0;- t i -  r~~ -5 h r t h  end i t s  Or ig in ) .  Geograf izdat ,  1962. 

101, 1962. 
Geogr . sb . (GeograpPA.cal C o l l e c t i o n ) ,  No. 15, 

Acnderny of Sciences USSR Press, p .  29, 1962. 
S c i e n t i a  S i n i c a ,  10, NO. 3 ,  361, 1961. 


